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2. StrUCtUral SUrVEY aNd 
dIaGNoSIS ProCEdUrES
2.1 GENEral oVErVIEW
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Example of a damage map.
2.2 dESCrIPtIoN oF tHE ProCEdUrES
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Figure 2.
Visual assessment of the 
chimney damages
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Figure 3.
Modes of vibration of the 
chimney that were calibrated 
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Combination of the tower 
façade laser scanning survey 
with orthophotography (a); 
laser scanning survey of 
the structure (b); selected 
recording positions for the 
ambient vibration tests (c); 
accelerometers used in the 
ambient vibration tests (d); 
hammer used in the sonic tests 
(e).Figure 4.a Figure 4.b Figure 4.c
Figure 4.d Figure 4.e
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Figures 5.
Views of the laboratory tests 
carried out in the 1:2 scale 
model of the arch (a) and (b); 
detail of the anchorage of the 
real arch (c); view of the arch 
during the implementation 
of the strengthening solution 
and plaster labels that 
were used to monitor the 
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Figures 6.
View of the triumphal arch 
and of the chancel vault 
of the church of Freixo de 
Espada-a-Cinta (a); detail 
of the springing area of the 
vault (b); joint openings in the 
vault and temporary shoring 
of the ribs (c); location of the 
critical deformations of the 
vault (d); original roof structure 
supported by the vault (e) and 
(f); consolidation of the vault 
stones from the extrados (g).
Figure 6.a Figure 6.b Figure 6.c
Figure 6.d Figure 6.e Figure 6.f Figure 6.d
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Figures 7.
View of the Penas Róias 
castle (a); keep of the castle 
(b); circular tower of the 
castle (c); remaining part 
of the castle wall with loss 
of material at the base (d); 
cracks in the North  and 
East elevations of the keep 
(e); steel structure confining 
the keep from the inside (f); 
consolidation of the supports 
of the circular tower (g); new 
stone wall built to fill and 
smooth unstable rock areas 
(h).Figure 7.a Figure 7.b Figure 7.c Figure 7.d
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